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Parameters and Spectral Brilliance 

of the Aladdin Undulators 

This note shows tunable ranges of photon energies and the 

brilliances for different undulator periods and electron beam parameters. 

1. Undulator Parameter 

Undulator parameters of Table 1 are generated with a minimum gap of 

3.5 em and with a peak field B on the axis of the undulator 

where 

B 1.30 x 0.95 exp(- ng/A u )' 

undulator gap, 

undulator period. 

(1) 

Here a filling factor for the assembly of the undulator is assumed to be 95%. 

2. Electron Beam Parameter 

The horizontal and vertical beam emittances are determined by a 

coupling constant K2 and natural emittance £xo: 

~ / (1 + K2), c.. xo 

Parameters of beam size and beam divergence are related as 

= (6 £ )1/2 x,y , 

(2) 

(3) 
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In the following table, B 4.0 m and K2 0.5 are used. 

Near 
Diffrac tion 

Exo (10- 6 m-rad) Limi t 0.02 0.10 0.15 0.20 

Ox (mm) 0.01 0.231 0.516 0.632 0.730 

0y (mm) 0.01 0.163 0.365 0.447 0.516 

0' x (mrad) 0.005 0.0577 0.129 0.158 0.182 

0' 
Y 

(mrad) 0.005 0.0408 0.092 0.ll2 0.129 

o Figure 1 shows the variation of the deflection parameter K as a function 

of the undulator gap for several values of the undulator period. Tunable 

ranges, by increasing the gap from the minimum value of 3.5 cm, depend on 

the choice of the undulator period. An important restriction is 

K ~ 0.4 ~ 0.5 to have reasonable photon flux. 

Figure 2 shows the photon energy at the first harmonics (E/E pl = 1) vs 

gap for several values of the period. From the value of K in Fig. 1 and 

from the upper curve in Fig. 2, it is seen that the upper limit of Epl 

for a tunable undulator is around 180 eVe 

• Figures 3 - 5 compare the spectral brilliance in the forward direction 

for the minimum and possible maximum gaps of the undulator with Au = 

5.0 cm, 6.0 cm, and 7.0 cm. In all cases, Exo = 0.1 x 10- 6 m-rad was 

used. In Fig. 3, only the first and second harmonics are shown. Figures 

4 and 5 show up to the fourth harmonics. 

• The brilliances in Figs. 6-8 obtained with ExO = 0.15 x 10-6 m-rad for 

Au = 5.0 cm, 6.0 cm, and 7.0 cm. Note the change of the scale in the 

x-axis. 
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Peak Brilliance at the First Harmonics 

Period (cm) Gap (cm) Bri lliance Bri lliance 

£xo = 0.1 x 10- 6 £ xo = 0.15 x 10- 6 

5.0 3.5 2.05 x 10 15 4.62 x 10 14 

5.0 4.25 8.22 x 10 14 2.13 x 10 14 

6.0 3.5 1. 77 x 10 15 8.41 x 10 14 

6.0 4.25 5.47 x 10 14 

6.0 5.0 7.71 x 10 14 3.05 x 10 14 

7.0 3.5 1.13 x 10 15 1.00 x 1015 

7.0 4.5 7.76 x 10 14 

7.0 5.5 4.62 x 10 14 

7.0 6.0 5.53 x 10 14 

• Figures 9 - 13 compare the brilliance for a wide range of the horizontal 

natural emittance, including the diffraction limit for the cases of 

A = 5.0 cm and 6.0 cm. Note the different vertical scales used for the u 

high and low emittances. In Fig. 9, only the first and second harmonics 

are shown, and in Fig. 11, the third harmonic is beyond the scale of the 

x-axis. Figures 10, 12, and 13 show the brilliance up to the fourth 

harmonics, and in Figs. 12 and 13, the two highest peaks are the first 

and third harmonics in the diffraction limi t. Note that near the 

diffraction limit of low emittance the peak of the second harmonic is 

suppressed. 

• Figure 14 shows the peak brilliance ~ the first and third harmonics as 

a function of the natural emittance. Note that the brilliances of the 

first harmonics at £xo = 0.02 x 10- 6 and 1.0 x 10- 6 are approximately 

10-1 and 10- 2 of those in the diffraction limit, respectively. 
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